Objective: To measure and describe the prevalence and severity of household food insecurity in a remote on-reserve First Nations community using the Household Food Security Survey Module (HFSSM) and to evaluate the perceived relevance of the HFSSM for this population. Design: Household food security status was determined from the eighteen-item HFSSM following the classifications developed by Health Canada for the Canadian Community Health Survey, Cycle 2?2 Nutrition. One adult from each household in the community was invited to complete the HFSSM and to comment on its relevance as a tool to measure food security for First Nations communities. Setting: Sub-Arctic Ontario, Canada. Subjects: Households (n 64). Results: Seventy per cent of households were food insecure, 17 % severely and 53 % moderately. The prevalence of food insecurity in households with children was 76 %. Among respondents from homes rated as having severe food insecurity, all (100 %) reported worrying that food would run out, times when food didn't last and there wasn't money to buy more, and times when they couldn't afford to eat balanced meals. The majority of respondents felt the HFSSM did not capture an accurate picture of food security for their situation. Aspects missing from the HFSSM included the high cost of market food and the incorporation of traditional food practices. Conclusions: A high prevalence of household food insecurity was reported in this community. On-reserve remote First Nations communities may be more susceptible to food insecurity than off-reserve Aboriginal populations. Initiatives that promote food security for this vulnerable population are needed.
Food insecurity has been described as an urgent and pervasive public health issue for Aboriginal people (First Nations (FN), Métis and Inuit) in Canada (1) (2) (3) (4) (5) (6) (7) . However, national health surveys have generally excluded the large portion of the Aboriginal population living on-reserve, resulting in limited data on food security in these individuals and FN communities (2, 8) .
Results of the 2001/2002
Canadian Community Health Survey (CCHS), Cycle 1?1 (9) showed that food insecurity was closely tied to northern geography, as people living in the territories appeared especially vulnerable. Thus, geographically, communities that are remote and isolated may be particularly susceptible to high levels of food insecurity (10) . Over half of the population of Nunavut (56 %) reported household food insecurity and rates in the Northwest Territories (28 %) and the Yukon (21 %) were also well above the national level of 14?7 % (9) . The CCHS, Cycle 1?1 may have underestimated the prevalence of food insecurity in the territories and Canada because it did not cover Aboriginal people living on-reserve (9) . The CCHS, Cycle 2?2 Nutrition conducted in 2004 (11) did not include individuals who lived in the territories or on-reserve and found the prevalence of food insecurity in off-reserve Aboriginal households to be 33?3 % compared with 8?8 % in non-Aboriginal households. Recent data from the Inuit Health Survey found the prevalence of household food insecurity from thirty-six Arctic communities to be 43 % to 69 % depending on region (4) , with nearly 70 % of Inuit preschoolers residing in households rated as food insecure (1) .
Results from the First Nations Regional Health Survey Phase 2 (2008/2010; RHS) (12) found that over half (54?2 %) of all households were food insecure.
National surveys have consistently found that in addition to Aboriginal people living off-reserve, certain sub-populations are at much higher risk of food insecurity and include people living on low incomes, social assistance recipients and female lone parents (9, 11, 13) . As Aboriginal people are identified as one of these groups and are often over-represented in the other categories, they may face multiple risk factors for food insecurity (5, 6, 14) . Scales for measuring food insecurity have not been validated in Canadian Aboriginal populations and there is a need for valid, reliable, relevant and feasible instruments to examine and measure food-related issues among northern Aboriginal people (2, 3, 5) . Food insecurity in remote FN communities is exacerbated by many factors: high incidence of poverty, environmental contamination of traditional food sources, climate change affecting hunting and fishing practices (15) (16) (17) (18) (19) , loss of traditional food practices and access to land, unreliable food supplies, and high cost and reduced availability and quality of healthy market foods (2, 3, 15, 20) . The objectives of the present study were: (i) to measure the prevalence and severity of household food security in a remote, on-reserve, sub-Arctic FN community in Ontario, Canada using the Household Food Security Survey Module (HFSSM); (ii) to determine whether specific sociodemographic characteristics were associated with food security status; and (iii) to evaluate the perceived relevance of the HFSSM as a tool for assessing food insecurity of on-reserve FN households with participants completing the HFSSM. The present paper provides a current analysis of food insecurity in a remote FN community and adds to our previous community-level data. The results provide baseline data for the community as it works towards improved food security. The findings are particularly important in light of recent FN data from the RHS (12) using an abridged version of the HFSSM and forthcoming data expected to emerge from the First Nations Food, Nutrition, and Environment Study (FNFNES) (21) .
Methods

Setting
The present study was part of a larger project on food security in the community of Fort Albany, Ontario, carried out from the summer of 2009 until the late autumn of 2011. As described previously (22, 23) , Fort Albany is an on-reserve, geographically remote (52815 0 N; 81835 0 W), sub-Arctic FN community along the Albany River on the west coast of James Bay and is home to approximately 850 Cree people. The community is only accessible by airplane year-round and is connected to neighbouring communities by a snow/ice road for approximately 6-8 weeks in the winter and by boat or barge during the ice-free season. The community has one grocery store, which is the major supplier of food, and two small convenience stores. Community members participate in traditional hunting and fishing activities; however, availability and consumption of traditional foods from these endeavours are seasonal, vary in abundance from year to year and are limited by individual means (e.g. financial constraints for travel to hunting sites) (23, 24) . Prior formative research in Fort Albany identified food insecurity as an important barrier to healthy eating for youth living in the community (23, 25) . A community advisory committee of community members from local stakeholder organizations (n 6) was established prior to the study.
Recruitment and data collection
The eighteen-item HFSSM (11) was used to assess the prevalence and severity of food insecurity. Prior to data collection, the HFSSM was reviewed by the community advisory committee during group meetings to identify any need for clarification of the instructions or content for the participants. A local community research assistant was hired and trained to collect survey data. The assistant was a Band member, had stature in the community and had lived there for more than 25 years. The community assistant was specifically trained to administer the HFSSM according to the guidelines outlined by Bickel et al. (26) . The authors were in regular contact with the community research assistant either in person or by telephone to discuss progress on data collection and to answer any questions that might come up related to the data collection. Surveys were periodically returned to the authors in batches as they were finished and were checked for completeness. The community assistant spoke Cree, which was helpful in the event that any of the survey respondents requested Cree translation. A map displaying each building in the community was used to identify eligible households. Households excluded from the study were those who were not able to be contacted following three attempts, those outside reserve property (offreserve), as well as those designated as non-local school teachers'/staff and nurses' residences and visitor's housing. The map was also used by the community assistant as a recording tool to keep track of the homes that had been approached and those that had completed or refused to participate in the survey. One adult over the age of 18 years from each of the on-reserve FN homes in Fort Albany was approached in person by the community research assistant to participate in the study. Participants were provided with an information/recruitment letter when they were approached. The study was explained to them, the confidentiality of their participation and data assured, and they were invited to participate at a time and place convenient for them. Verbal informed consent was obtained from all participants, being culturally appropriate for the Western James Bay region for this type of project (25, 27) . The verbal consent was formally recorded. The HFSSM was administered in accordance with the guide for using this tool (26) . Demographic characteristics of the respondent and household as well as reasons for non-participation were also collected. Non-participants were asked to choose from five possible reasons for refusal, including: no interest in the survey, no time to participate, does not like research, does not like the questions or the option to specify another reason. Following completion of the HFSSM questionnaire, each respondent was invited to comment on the relevance of the HFSSM as a tool to measure food security for FN communities and what could be added to improve its relevance to the FN on-reserve context. Based on input from our advisory committee for the larger project, two simple qualitative questions were developed to ask participants to provide feedback on the HFSSM. The questions were: (i) 'Does this survey measure food security for First Nations communities?' and (ii) 'Are there any aspects of food security for First Nations people that are missing from this survey?'. Participants were provided with a definition of food security to assist them if they were unfamiliar with the terminology. Responses to these questions were recorded in verbatim handwritten notes made by the research assistant.
Data analysis
Categorizing and determining the food security status of households in Fort Albany followed the procedures outlined by Health Canada (11) for the analysis of the HFSSM from the 2004 CCHS. This allowed for direct comparisons with the prevalence of food insecurity in non-Aboriginal and off-reserve Aboriginal Canadians. Health Canada used three categories to describe the food security situation experienced by adults, children and households overall: (i) food secure; (ii) food insecure -moderate; and (iii) food insecure -severe. The food security status of an entire household (adults and children) was determined by the number of food-insecure conditions reported; more specifically, by the number of questions in the HFSSM that the respondent answered affirmatively on behalf of the household. Since the response options varied depending on the question, a response was considered affirmative if the respondent indicated: (i) 'yes'; (ii) 'often' or 'sometimes'; or (iii) 'almost every month' or 'some months but not every month'. To be considered 'food secure', no items, or only one item, in the adult or child scale was affirmed.
Initially, data were analysed separately for adults (using the ten adult-reference items in the HFSSM) and children (if present, using the eight child-referenced items in the HFSSM) in the household. Food security status of the entire household was then derived from the food security status of adults and of children (if present) in the household. For households without children, adult food security status equated to household food security status. The household was considered food secure if both adults and children in the household were categorized as food secure. However, if either adults or children, or both adults and children were categorized as moderately food insecure (with neither severely food insecure), the household was considered moderately food insecure. If either adults or children were categorized as severely food insecure, then the household was considered severely food insecure (11) . Considering the food security status separately for adults and children is an approach now used by Canada (although it is not the US standard method) because research has indicated that the relationship between the food security status of adults and children in the same households is highly contingent on the ages of the children (28) . In addition to following the current analytic approach used by Health Canada, another reason to calculate food security status this way was that this was the method used in the analysis of the baseline surveys from three isolated northern communities for the Canadian Food Mail Program Pilot Projects (29) (30) (31) . Differences in selected sociodemographic characteristics for food-secure and food-insecure households were assessed using the x 2 statistic. Further analysis was conducted using multiple logistic regression models. Data were analysed using the statistical software package Predictive Analytics SoftWare (PASW) version 18. Statistical tests were considered significant when P values were ,0?05. Thematic data analysis was carried out to evaluate and interpret the comments made by participants for the two qualitative questions.
Permission to conduct the study was obtained from Fort Albany First Nation (the locally elected government). The study was conducted according to the guidelines laid down in the Declaration of Helsinki and all procedures involving participants were approved by the Office of Research Ethics at the University of Waterloo.
Results
Of the seventy-six eligible households contacted from June 2009 to January 2011, sixty-six individuals/households agreed to participate in the study, resulting in a response rate of 86?8 %. Two individuals chose to provide demographic information but did not complete all HFSSM questions and thus were excluded from the analysis. Nonparticipants (n 10) were asked their reason for refusal and all said they were not interested in the survey. Table 1 shows the sociodemographic characteristics for respondents and households. More than one-third of respondents had elementary school as their highest level of education and nearly one-third had social assistance as their main source of income. Of those households with children (n 50, 78?1 %), nearly one-third had three or more children under the age of 18 years. Almost half of households had two families living under the same roof with an average of 4?5 people living in each home. Many homes were multi-generational with extended family or multiple families living together, leading to overcrowding. The prevalence of food insecurity among Fort Albany households was 70?3 %, with 53?1 % moderately food insecure and 17?2 % severely food insecure, more than double the prevalence of food insecurity in off-reserve Aboriginal households in Canada (see Fig. 1 ).
There were no statistically significant differences between food-secure and food-insecure households for any of the selected sociodemographic characteristics in the present study from analyses using either the x 2 statistic or logistic regression. When social assistance was their main source of income, 75?0 % of households experienced (11) food insecurity compared with 68?2 % of households with a salary or wage earner (P 5 0?58, Fig. 2 ). The overall prevalence of food insecurity appeared higher in households with children (thirty-eight of fifty households, 76?0 %) than in those without children (seven of fourteen households, 50?0 %), but was not significant. For food insecurity in households with children, households with two families compared with one family (P 5 0?51), loneparent households compared with couple-led households (P 5 0?58), those with at least one young child aged #6 years compared with those having no young children (P 5 0?89) and those with three or more children compared with those with two children or fewer (P 5 0?51) are depicted in Fig. 3 ; however, comparisons were not significantly different. Among respondents from homes rated as having severe food insecurity, all eleven (100?0 %) gave affirmative responses (i.e. often, sometimes or yes) to the first three questions regarding worry that food would run out, times when food didn't last and there wasn't money to buy more and times when they couldn't afford to eat balanced meals (Table 2 ) and nearly all respondents (91?2 %, 88?2 % and 91?2 %, respectively) from moderately food-insecure homes also responded affirmatively to these questions. Among all Fort Albany respondents, 10?9 % affirmatively answered the question 'In the last 12 months, did you or other adults in your household ever not eat for a whole day because there wasn't enough money for food?', with nearly two-thirds (63?6 %) of respondents from severely food-insecure homes answering this question affirmatively.
Forty-one of the sixty-six participants chose to respond to the two qualitative questions. The most common reason participants did not want to participate in the open-ended questions was respondent fatigue. Of those forty-one respondents, 73 % indicated that the HFSSM did not measure food security for FN communities. Moreover, respondents felt the HFSSM did not incorporate some of the determinants of food insecurity specific to northern *The wording of each question as presented to the respondent included explicit reference to resource limitation (e.g. 'ybecause there wasn't enough money for food').
-'Yes', 'Often true' and 'Sometimes true' were considered affirmative responses, with the exception of questions 5, 10 and 17, where 'Almost every month' and 'Some months but not every month' were considered affirmative responses. Data from the International Polar Year Inuit Health Study were not included for questions 5, 10 and 17 because it also included '1-2 months' as an affirmative response.
--For these questions, the term 'balanced meal' was changed to 'healthy meal' for the International Polar Year Inuit Health Survey. yStatistics Canada suggests that these data be interpreted with caution. JThese data were suppressed due to a cell size ,30.
FN households that were important to understand context, such as the extremely high cost of market food, the high cost of living and the reduced availability of healthy foods. In the words of one participant: 'Living in the north y we don't always get the right foods, meaning vegetables, fruits, and dairy products within our store. Food expense is a very high cost when shopping at our local stores. The meats are not very selective here because we don't know then the shipments arrive y by the time we know most of the meat is outdated. So, I think that we are limited here' (interview #34). They also felt that traditional foods should be incorporated into measures of food security for northern FN populations as these foods are essential to capturing a more comprehensive picture of northern food security. They spoke about the poor accessibility of traditional foods, especially for households without an active hunter or those households without relatives who were able to share wild meat. They also discussed their experiences with climate change and its effect on hunting yields and remarked that hunting is often very expensive and does not ensure food. One participant remarked: 'Wild food is missing [from the survey]. Many people still use wild food to survive here and it costs less [than food bought at the store] y but it's still expensive to hunt, you pay for food, gas, a tent, ammunitiony' (interview #39).
Discussion
High levels of food insecurity for Canadian Aboriginal people have been reported by a number of studies; however, until recently there have been very few data for FN populations living in on-reserve communities. Results from the present study showed a high prevalence of food insecurity overall for on-reserve Fort Albany FN households (70?3 %), more than double the prevalence for off-reserve Aboriginal Canadian households (33?4 %) and more than seven times the rate of food insecurity for Canadian households (9?2 %) using the same survey questions and scoring system (11) . The prevalence of food insecurity in Fort Albany was similar to that in the region from the Inuit Health Survey with the highest prevalence of food insecurity (Nunavut, 68?8 %), although a larger proportion of households in Nunavut were severely (34?1 %) rather than moderately (34?6 %) food insecure compared with Fort Albany (17?2 % severely and 53?1 % moderately food insecure) (4) . Similarly to Fort Albany, communities in Nunavut are geographically isolated and face significant challenges in accessing adequate, safe and nutritious food (32) . The rate of child food insecurity reported in Nunavut was 56?5 % (4) . A study in northern Manitoba found that 58 % of households with children experienced food insecurity (33) . Hence, there is an extremely high rate (76?0 %) of food insecurity in Fort Albany households with children. The most severe state of food insecurity -hunger -was reported by more than one in ten Fort Albany respondents.
Willows and colleagues (6) found the prevalence of sociodemographic risk factors for household food insecurity to be higher for off-reserve Aboriginal Canadians than non-Aboriginal households. These risk factors included households with three or more children, loneparent households, households with lower educational attainment, and households having income from sources other than wages or salaries (6) . The current study did not find statistically significant differences for selected sociodemographic characteristics between food-secure and food-insecure households. Community-specific data are important to the Fort Albany community, reflected in the high degree of participation in the present study. Nevertheless, the numbers do not support the power needed to identify associations and confirm that findings seen in broader samples have relevance also to this community. There are a few other possible reasons why the sociodemographic variables examined did not appear to be associated with food security status. The overall prevalence of food insecurity was very high and it is possible that the problem is so pervasive at a system level that varying sociodemographic characteristics do not make a difference for food security at the individual or household level. Also, the HFSSM is an income-based measure that does not capture the very limited access to food in remote northern communities, nor does the HFSSM incorporate the contextual factors of food systems for FN populations.
Although the present study lacked the power for subgroup analysis, the directions of the findings seemed to agree with results from the CCHS, Cycle 2?2 (2004) (11) and the Inuit Health Survey (4, 34) . Results from the Inuit Health Survey specifically point to interrelated themes between inadequate nutrition, food insecurity and poor housing conditions (35) . Data from the RHS (12) indicate an association between food security and a healthy diet; the majority (61?1 %) of FN adults who were food secure reported always or almost always eating a nutritious diet while the majority of those who were food insecure rarely or never did. The causes of food insecurity in Fort Albany are complex and likely the result of a myriad of interconnected factors. These factors may include the following: nearly half of the homes in Fort Albany having two families living in the same dwelling (current study); grocery store food prices that could be two to three times higher than in southern urban cities (20) ; concerns about environmental contaminants and game meat consumption in children and youth (36) ; and a lack of road access. Thompson and colleagues (33) found that communities in northern Manitoba without road access had higher levels of food insecurity than those that did.
Although the results of the current study represent data from only one community, the response rate was very high (86?8 %) and the use of the full eighteen-item HFSSM allowed for comparison with existing data from other recent food security studies. The RHS used only nine of the eighteen food security questions from the HFSSM (12) . Data on food security from the FNFNES, which used the full eighteen-item HFSSM questions, are only beginning to be released from Western Canada, with timelines for regional reports from Ontario data to be released in 2014 (21) . Food security research in the Canadian Arctic appears to be expanding (37) (38) (39) , with many recent publications from the International Polar Year Inuit Health Survey (1, 4, 34, 35) and other food security studies (40) (41) (42) , while research with on-reserve FN populations is lacking (2) and only beginning to be conducted and reported. Collecting data with isolated communities is not without merit as each reserve has unique characteristics and many want local information to direct local policies and programmes (43) (44) (45) . While the eighteen-item HFSSM is currently the best available tool for measuring income-based food insecurity at the household level, the limitations for its use with Canadian Aboriginal populations must be acknowledged. The HFSSM has not been validated in Canadian Aboriginal populations and it has been recommended that food security assessment tools for this population need to consider languages, cultural perceptions, unique life experiences and traditional food attributes (3, 5, 46, 47) . Respondents from the present study indicated that the HFSSM could be more relevant to northern FN populations if it included questions pertaining to traditional food as well as addressing the high costs and poor accessibility of both market and traditional foods in northern communities.
Recommendations for further research include collecting in-depth information on the experience of food insecurity for remote FN populations. This information, along with data from the current study, could be used to create a food security measurement tool that is better able to capture the context of northern food systems and to address relevant food security issues in on-reserve FN households and communities.
Conclusions
A very high prevalence of food insecurity was reported in Fort Albany households with even higher levels of food insecurity among those households with children. On-reserve remote FN communities may be more susceptible to food insecurity than off-reserve Aboriginal populations and require special attention towards initiatives that promote food security. Traditional food attributes should be incorporated into food security measurement tools for FN populations.
